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CONSTRUCTION 


LABOR, KOUIPMENT HATIOS IN CAPITAL INVESTMENT CHANGE WITH CIMCUMSTANCES 


Yoscow TEVESTIYA ARADPMIL NAUK SSSHi SERIVA EKXONOMICHESKAYA in Russian No 2, Mar- 
Apr #1 (si. @gned to press 26 Mar 61) pp 64-77 


Article by V. &. bal’teman and A. Yu. Ozhegov: ‘“Proport.ons in Developing 
Machinebuilding and Construction") 


|Text) The article studies proportions in developing capital- 
forming branches of the economy, and the effect of various fac- 
tore on the technological structure of capital investment is 
pointed out. <A methodology for computing the influence of tech- 
nologies and the reproduced and branch structures of capital in- 
vestment on the dynamics of their technological structure is 
proposed. Questions of forecasting the technological structure 
of capital investment are examined. 


The ratio between the production of equipment in gachinebuilding and construction 
and installing work volume is one of the gost important ratios in the national 
economy. In forecasts it cannot be determined as a result of self-contained 
computations of the development of gachinebuilding and construction work. In this 
case, on order to provide for a balancing, an analysis and forecast of the factors 
thal form this proportion are necessary. The proportion in the distribution of 
nvestment=type deliveries of capitel-forming branches--<machinebuilding and con- 
struction=—-ie expressed in the technological structure (T-structure) of capital 
inves tment. 


The Teetructure reflects the ratio of expenditures, first, for acquiring equipment, 
‘tools and implements, and, second, for construction and installing work (SMR), as 
we!) as for design, survey and other operations and expenditures. The share of the 
latter expenditures has a tendency to grow (from 7 percent in 1955-1960 to 10 per- 
cent in 1971-1975 and 13 percent in 1978-1979 (12, p 365]). However, what inter- 
ests us @ost of all are the dynamics of the share of SMP and the share of equipment. 
decrease in the first and an increase in the second reflect a speedup in the re- 
placement of equipment and in the updating of fixed capital on the basis of 
reequipping and rebuilding enterprises and growth in the machine to live labor 


ratio. The report of Chairman of the USSK Council of Ministers Comrade '. A. Ti- 

khonov, “The Main Directions for Economic and Social Deveiopment of the | Dur. neg 
1981-1985 and During the Period up to 1990," emphasizes the necessity for improving 
the capital investment structure and increasing the share of capital for rebu. \ding 


and reequipping. 











A aol .i lerature hae Been dedicated to the question of inereasing the share of the 
ative portion in capital investmont and fined capital. studies by Ya. #. Kvasha, 
\. Vy APamevekiy, bL. M. omyshiyayeva, 5. T. Chertke and others have enabled a 

me thodolugical concept for analy#ing and forecasting the technological structure te 
be formulated, © accordance with which it 16 termed under the influence of the 
branch and reproduced structure of capital investment, technical progress, siting, 
and the value factor [1 and 2). In tura, the seale and pace of development of the 
economy and of foreign trade affect these factors. 


The igperfect state of existing utatistical reportirg, in whi. i that portion of 
construction work that is connected with the creation of equipment of construction 
origin (the cost of many structures, blast furnaces for instane) ha. not been sin- 
gied out, should be noted. As a result, certain progressive changes i technology 
the replacement of the transport of oi] in railroad tank cars by oil-pipeline 
transport and of various mechanical by nonmechanical technologies) lead to a re- 
duction .n the share of equipment in capital investment. Also the statistics of 
the reproduced structure of capital investment, in which the breakdown of expend: - 
tures for rebuilding, expansion and reequipping still is not prec.se enough, have 
not been improved. Such a breakdown is comp) cated objectively by the fact that 
viten ali three . ems of reproduction are going on simultaneously at one enterprise 
or eonstruc’ion pr. jeet. 


ihe authors have studied the T-structure of capital investment, based upon data of 
the last 20 years, singling out various periods in which the influence of one tac- 
tor of another on the share of equipment wae most significant. 


The share of construction and installing work in tota! capital-investment volume in 
the national economy over a i5<year period (1961-1975) fell from 65 to 59 percent, 
that is, by 6 points, but by 5 pointe--from 53 to 486 pereent--for productive-type 
capital investment (10, pp 350, 351). Thus a long-term but very slow trend toward 
improvement of capital investment's T-structure was noted. High stability of the 
technolugical structure was a consequence of lengthy retention of the existing type 
of reproduction of fixed capital and siuggishness in replacing some technological 
methods of production by others. Moreover, the active portion in industrial - 
production fixed capitel during 1960-1977 rose by about 1.2 points, while in the 
USA it has been increasing annually by about 0.5 point (10, p 134). 


In Uhe fi ret 4 years of the 10th Five-Year Plan the long-term trend toward redu- 
cing the share of construction and installing work not only was preserved but was 
sharpiy accelerated. The share of SMH in all capital investment of the national 
(conwmy was 63 percent in 1965, 62 percent in 1970, 59 percent in 1975 and 53 per- 
cent on 2978, that is, out of 10 points of reduction in the share of SMH in 15 
years, 6 of the points came during the last 5 years (12, p 364). How is this cir- 
cumetance explained? 


» definate extent, reduction in the share of SMR has been associated with a re- 
duction is the share of nonproductive capital investment, primarily of expenditures 
on housing construction (in which the SMR share in 1977 was 95.3 percent). The 
share of housing construction in the national economy's ‘total capital investment 
vw ute wae reduced from 17.2 percent to 15.3 percent during the Eighth Five-Year 
vlan, to 15.3 pereent during the Ninth, and to 13.7 percent in 1976-1979 (12, p 

47). More than half of the reduction in the share of SMR in the national econo- 
my's inves’ment, trom 63 percent in 1966-1970 to 61 percent in 1971-1975, was 


aused By the effect of thie tacter, As tor the share of SMH in production='ype 
ap. las investment, it was Pedueed during the indicated five-year plans by about 
| point (fpem $1 te 50 pereent) (12, p 365). Later, the effeet of the dynamics of 
the share of investment in housing construction on the Testrueture of Capi al ex- 
penditures, although it was retained, wae no longer determining. Beginning with 
#75, @ Papid pedvction in the share of SMK has been observed, both in total capi- 
tal inAvestment volume and in production investment, For some bi anches of industry 
this Peduetion fluctuated w thin the 6-16 point range from 1072 to 1878, and for 
\“duetry a8 a whole it exceeded 10 points, Sinee the reduc’ on was observed 
‘\hroughout al. large Branches of material production, it can no longer be explained 
by i terbranch atructural shifte, 
Table 1 


Vyneamics of the Share of Construction and Installing Work 
in Capital Investment in Recent Years, in Peroent* 


ranches 1972 i973 #18974 «#1975 «1876 «1877: «(1878 
The national economy @6 @ WHOLE. .ceeeees 62 60 60 59 57 56 54 
Facil ties for production purposes...... 51 50 50 aa 46 45 44 
THGUBETY scr cereseveseeeeeeesesesesseesess 83 $2 51 af 46 45 43 
POWOP @NBIN@COTINGs ccccceeeeeceesseeesees 61 61 6! 59 47 57 55 
COM AMGUBEPY sce cccceceeereeeeseeeeesees 33 51 50 An 46 45 44 
CHOMICGL ANGUBETYVs cece cece reer eeeeeeeees 58 5a 57 56 53 50 43 
Vachinebuilding (1!) MINIStPIeB). nc ceeeee 47 46 46 39 39 36 34 


‘Computed to take into account the data of [11, pp 339-341) and (14, p 76). 











A'tempts have been made to explain this situation by increase in equipment prices 
and by the introduction since 1 January 1976 of SMH reduction cuvefficients. The 
one lusson about the dominating influence of price shifts is not -onfirmed by USSR 
ves (Central Statistical Administration) data about the recosputstion of compara- 
bic budget-estimating prices as of 1 January 1969, which were dr wn up to consider 
the new wholesale prices for domestic equipment that were introduced on ! January 
1974, the SMR reduction coefficients, and the results of a reevaluation of fixed 
-ap tal on 2972, At the same tame, it follows from the computations of many 
au'hors that estimated prices for equipment per unit of capacity are rising (3). 


4. our studies indicated, higher costs for imported equipment are playing a major 
role on the rise in prices. It is this factor that has been affecting the techno- 
,ogical structure of capital investment appreciably in recent years. Thus, out of 
4.1 percentage points of increase in the share of equipment in capital investment 
mn the national economy d ring 1976-1978 over 1971-1975 (35.2 percent versus 31.1! 
percent), 1.4 points, of 34 pereent of the total change, were caused by the in- 
reased cost of imported equipment, according to the authors’ computations. 


he automation of production also is affecting the technologicai structure of capi- 
a) «f@veetment. A portion of the funds fo. eutomation and computer equipment goes 
dicoctly to invwestment=type de iveries of equipment, which leads to a growth in the 
hare of equipment, through cxoersive machinery, where the share of construction 
sod soelalling work expenditures is small. in the case where instruments and 
ss'omaling and computing equipment are shipped to outfit machinebuilding output, 
this leads to an increased cost of the equipment, with practically no increase in 


expenditures for the construction and installing work associated with its 

















iietailation, As @ pesult, the share of equipment in capital investment is grow= 
‘igs in LO7L@1075, 12.4 peroent of the capital investment for equipment for the 
whole national economy went for inatrumente, automation and computer equipment, 
and of 1876-1978 the figure was 15.6 pereent.* The share of equipment in capital 
investment pose by 0.8 percentage points because of the effect of this factor. 


The Mechanizalion of production during the period being studied affected the T- 
atructure of capital investment to a lesser degree, In particular, the share of 
elevating and conveying equipment in total capital investment for equipment acqui- 
sition wae 2.0 percent in 1966, 1.9 percent in 1970, 1.6 percent in 1975 and 1.8 
percent in 1977,%* 


let us how examine how changes in the technological structure of capital investment 
were aseo cated with its reproduced structure, and also with the dynamics of the 
share ©. various production facilities and technologies. 


“neproduced structure” is usually understood to mean the share of «apital invest- 
ment in new construction on the one hand, and for reconstruction, expansion and 
reequipping existing enterprises on the other. A change of this ratio in the di- 
rection of a reduction in new construction has been observed recently, which, how- 
ever, does not coincide with the dynamics of the Testructure. Thus the share in 
capital investment for nine large branches of industry was (in percents): 











The share of reconstruction, expan- Five-year plans 
sion and reequipping during the Components *th 8th 9th 
tighth Five-Year Plan fell below the —_—_ 
level for the Seventh Five-Year EQUIPMENT. ..cceceeeeeeeeees 38 42 #42 

Pian, at a time when the share of Reconstruction, expansion 

equipment in capital investment had and reequipping.......... 55 54 s9 

risen by 4 points. The Ninth Five- 





‘ear Plan presented the opposite picture, when, despite a substantial (5-point) 
growth in the share of reconstruction, the equipment share remained stable. All 
this is explained by the insignificance of the difference between the T-structure 
.f capital investment that goes to reconstruction and expansion and that allo- 
cated to new construction. According to our computations (table 2), on the average 
for the nine branches of industry, the difference in the SMR share between recor- 
struction and construction was about 2 points. For some branches (coal, ferrous 
metallurgy, machinebuilding and light industry) the share of SMR for reconstruc- 
tion was even higher than for new construction. 


The insignificance of the difference in the T-structure of capital investment dur- 
ing new construction and reconstruction (if it is considered that, even for expan- 
sion, the SMR share is much less than for new construction) evidently should ex- 
plain the higher cost per unit of construction work during reconstruction in com- 
parison with new construction. According to data that relates to the reconstruc- 
tion of 120 industrial facilities in Moscow, labor expenditures and building- 
materials consumption during reconstruction are higher than during new construction 
by, respectively, 35 and 8 percent; 1 cubic meter of footing under equipment costs 
f-4 percent more during reconstruction than during new construction (4, p 150]. One 
of the main causes of high labor intensiveness and metals intensiveness, and, 





*Computed on the basis of data of [12, pp 181, 366 and 367). 
**Computed in accordance with the data of [12, p 183). 











Table 2 


share of Conatruction and Installing Work of Elements of the 
teproduced structure of Capital Investment in 1977, Percent* 

















if Route 
om New con= Kecon= 
sranches of snduatry share, aioe steuec Expan= Heequip= Upkeep of 
total hom aioe sion ping capacity 

POWERED CNBINCOPINZs secceeees | S764 68.6 66.2 61.0 61.1 42.9 
COML INGUBEEV..cecceeeeeess 44.9 72.4 75.6 67.9 12.0 56.0 
Ferrous metallurgy.......++ | 50.8 58.3 58.8 56.9 27.2 65.0 
Chemicals and petrochemicals] 49.7 57.2 54.9 51.8 30.8 34.8 
Machinebui lding 

(LL MIMABEPLeB) cece eeees 35.9 49.4 $2.2 48.0 7.3 “oe 
FOPOBUPy.sscccccevesceseses | 3864 65.4 65.4 47.8 14.6 62.1 
Building materials. ..s.eeeee} 46.1 66.2 61.6 60.8 30.1 13.1 
Light imdustry....ceeseseeee | 34.2 56.0 63.7 60.6 7.9 -- 
FOOd AMGUBEEY. cece e eee wees 34.5 71.9 65.4 41.0 21.2 29.7 











industry, Overall....ssseees 44.6 63.4 66.1 52.0 14.6 34.4 
*The authors’ computations, based on the data of (12, p 369) and (14, p 76}. 





consequently, of the cost of reconstruction, is the orientation of the material and 
equipment base of the contracting construction organizations, which has existed for 
decades, and of the structure of the output of construction machinery, for new con- 
struction. Moreover, as research conducted at Urals enterprises has indicated, dur- 
ing reeonstruction both the active and the passive portion of the assets have to 
be rebuilt, since the obsolete production premises do not allow modern large-dinen- 
sion equipment to be emplaced and do not meet the requirements for sanitation and 
safety [5, pp 30, 31]. 


As is evident from table 2, in only 4 of 9 branches of industry (power engineering, 
chemicals, building materiais, and food) was the SMR share in capital investment 
for reconstruction lower than for new construction. Because of the fact that not 
by tar does reconstruction always provide winnings in time, it can be considered, 
with known reservations, that these branches alone are manifesting a certain pro- 
pensity tor reconstruction under existing conditions. They are increasing produc- 
Lion capacity with a partial savings of investment in passive fixed capital, as a 


result of which the prerequisites are created for reducing specific capital invest- 
mi Th . 
Thus, the noneconformance o! the dynamics of the share of reconstruction, expansion 


and reequipping with the Testructure evidently is caused by the excessive lati- 
tude, ambiguity and economic inhomogeneity of the first indicator. Meanwhile, an 
‘norease in expenditures for recquipping existing enterprises and for the upkeep of 
their capacity can cause substantial growth in the share of equipment in the T- 
structure. The total data of table 2, according to which the SMR share in capital 
investment in these reproduced elements makes up, respectively, 15 and 34 percent, 
while the figures are 66 and 63 percent for reconstruction and new construction, 
leads to this conclusion. 





The existing difference in the T-structure of capital investment for reequipping 
and for upkeep of capacity is not characteristic for all industries. For example, 














in bower @ngincering the SM share in expenditures for the upkeep of capacity dif- 
fers little from the same indicator for new construction and reconstruction, and 
for reequipping it practically does not differ at all. In ferrous metallurgy the 
share of SMR in capital investment for the upkeep of capacity is even higher than 
for new construction and reconstruction. This characteristic apparently is associ- 
uted with a peculiarity in the expenditure of noncentralized capital investment. 
Thus, Moldavian SSK lighteinduatry enterprises spent about 40 percent of the pro- 
duction development funds to build roads (6, p 16], and this, naturally, leads to 
an increase in the SMR share, 


The following changes in shares of elements of the reproduced structure of capital 
investment have occurred in industry (perecent)*: 








vars Reconstruction Expansion Reeguipping Upkeep of capacity 
LOT 2s cesees 13.2 21.0 2.8 13.6 
1197S. cceces 6.4 24.4 13.7 10.0 


The total share of the four elements of the structure has risen by 4 points during 
the period being analyzed. However, this concealed profound internal changes of 
the reproduced structure, mainly growth in the share for reequipping by about 11 
points and a reduction for reconstruction by 7 points. Since the SMR share for 
reequipping is less by far than for reconstruction, this structural shift deter- 
mined a reduction in the magnitude of SMR in capital investment by 3 points. The 
other 7 of the 10 points of the reduction that were observed in 1972-1978 were for 
change of the T-structure within various reproduced elements. 


The intluence of the reproduced structure of capital investment on its T-structure 
can be studied more completely if expenditures for making up for withdrawal (elimi- 
nation) of fixed capital, the accumulation thereof, and change in the amounts of 
uncompleted construction are singled out. For this purpose, the authors have used 
the data of the reported balances of fixed capital and statistics on uncompleted 
construction and uninstalled equipment. Expenditures to make up for withdrawal 
were computed on the basis of an assumption of the stability of the capacity 
equivalent of the capital being introduced, which led to an understatement of the 
magnitude of these expenditures where there was an actual reduction of such an 
equivalent. 


For a certain set of industries let it be required that the effect of the repro- 

duced and branch structures of capital investment on their T-structure be deter- 
mined. In so doing, there have been determined for every |; of the industry 

() Ly 25 «eey J) its share (d;) in the capital investment of the aggregate be- 
ing Studied; the share of capital” investment for: accumulation of capital (hy ids 


compensation tor ita elimination (hy 5) and change in amounts of uncompleted con- 
struction (hy ii the share of SMR: in the capital accumulated (Ty 5) in expendi- 
tures to make up for its elimination (T, j)s and chenges in uncompleted construc- 
tion (T, )- Then the interrelationship of the industry and reproduced  struc- 


tures and T-structures are determined by the following expression: 





*Computed according to the data of [9, p 527] and [12, p 369]. 


















/ 
Ty - y (hy Ty, 7 hy Ty + ha Tw + hy Ty) dy, 


i= 









*where T) 18 the share of the equipment in capital investment for the aggregate of 


the J industries; h,. is the share of capital investment of the j-th industry which 


4) 
is allocated to it for creating capital for other industries; and vr is the share 






+ 


of equipment in this capital investment. The function obtained with use of the 
chain substitution method enabled the contribution of the various factors to the 
dynavics of the Testructure of capital investment in industry to be evaluated 


(tab.ie 3). 
Table 3 


























The Contribution of Factors in Forming the 
T-Structure of Capital Investment in Industry 


1978 1977 1975-1978 


Factors vs vs VS 
1972 197° 1972-1974 














Reduction of the share of SMR [construction and installing 
work], 7 ‘Fr TrTerrrererrerrrrrrrrfrrersrrrrtrersesffTt ee ee “11.0 -8.4 -7.1 


Through change in: 
The reproduced structure of capital investment 


(hy. h,, and h,) *,e ee 8 *eeepeeeeeeeeneeeneeneeeeeeneeeeee#e -2.2 -2.0 -0.6 
Change of the SMR share in: 
a) Accumulation of fixed capital (Ti )eseeees “1.0 =1.8 -2.1 


6) Compensation for elimination of fixed 
capital (Ti )ewcereeeeeeeeesesseesesesuees “0.2 “0.1 -0.1 


B) Change in uncompleted construction (T,).. “6.1 =2.6 -1.4 


3 
Industry structure of capital investment......... “1.1 -1.0 -1.0 
Other TMOCOPRS « 20000 00.00 006000 0060060066006660660008 -~0.4 -0.9 -1.3 





Change in the reproduced structure of capital investment in industry at the end of 
the 9th and at the start of the 10th five-year plans was marked by a reduction in 
the share of expenditures for accumulating fixed capital, in which the SMR share was 
about 50 percent. However, in so doing, a portion of the expenditures that were 
aimed at compensating for climination (the share of SMR is about 20 percent) re- 
mained as before, and primarily the share of design, survey and other operations 
and expenditures was increased, which, by and large, was not capital-forming. As a 
result, shifts in reproduced structure led to a certain reduction in the share of 
Mi in capital investment of industry (see table 3), without affecting the dynamics 
of the share for equipment. 


rhe effect from changing the branch structure of capital investment on its T-struc- 
ture is reflected, as is evident from table 3, in a reduction of the share of SMR 
by about 1 percentage point. This influence was more considerable with reference 
Lo growth in the share of capital investment in the chemical industry and to a re- 
duction thereot for the building-materials industry. Both branches have a higher 











share of SMH in capital investment than does industry as a whole. Therefore, 
growth was observed .n the .ipst case, a diminution in the SMR share in industrial 
capital investment was observed in the second, 


The total effeet of the reproduced and branch structures of capital investment 
allows less than half of the total changes in its Testructure to be explained. 


The date of table 3 reflect only the balance of the factors. The table does 

not contain data that explain the dynamics of the T-structure within the repro- 
duced elements themselves of capital investment. Meanwhile, it is a function of 
more than half of the overall reduction in the share of SMR in the capital invest- 
ment of industry. 


Of the theee elements of the reproduced structure of capital investmen*--accumula- 
tion, the replacement o: what has been eliminated, and change in uncompleted con- 
struction=-an especialiy rapid reduction in the SMR share was observed in change of 
uncompleted construction. This reduction was more substantial in 1978, when 

this factor exerted great influence on T-structure dynamics. The share of con- 
struction and installing operations in the change of residues of uncompleted con- 
struction tor industry was reduced from 87 percent in 1972 to 34 percent in 1978. 
Although this indicator fluctuates strongly by year, on the whole the share of 
uninstalled equipment in uncompleted construction grows steadily. The fact that 
the increase in the share of uninstalled equipment in the change in uncompleted 
construction in 1978 occurred primarily in the chemical industry and in power engi- 
neering--industries in which the growt! of imported equipment has risen sharply 

(‘e pecially in the chemical industry)--ceserves attention. 


The T-structure of expenditures for replacing what had been eliminated was more 
stable in the period being analyzed. Since the share of SMR in the given element 
of investment expenditure was about 22 percent in 1972, the potential for a later 
reduction thereof was minimal, because later this would have led to a gradual re- 
duction in the elimination ot the passive portion of the capital. The inrluence of 
this factor on the T-structure of capital investment of industry, as is evident 
from table 3, proved to be insignificant. 


The inftleenee of reduction in the SMR share in the accumulation of capital, which 
was assoc ated primarily with change in the structure of the technological methods 
ot production, was much more substantial. Therefore, let us dwell in a littie more 
detail on an analysis of this group of factors. 


Of all the large branches of industry, the smallest reduction in the share of 
SMH in capital investment was observed in power engineering. In 1972-1978, it was 
about 6 points, 2 of which came during 1978 (table 1), when the volume of imported 
power equipment rose 1.5-fold. The single-product nature of the output and the ab- 
sence of a large diversity of technology within the assigned subbranches enables a 
restricted number of production facilities to be singled out within this branch: 
thermal electric-power stations (TES's) (their share in 1970 was about half of all 
capital investment in power engineering, and by 1977, according to our calcula- 
tions, this amount was reduced down to about 40 percent); the electrical grids (the 
investment in them during the period analyzed increased, and by 1977, together with 
the heating grids, it exceeded one-fourth of the industry's capital investment) ; 
hydroelectric power stations (GES's) (in 1970 almost a fifth of the capital invest- 
ment was directed here, but this share in the period being analyzed has been 














Although the powe gines @ production tacilities named can also be dist .ng- 
j.ahed from eac? ther Db ec? ORY and a.e, they are fairiy uniform, so high 
tat sf ~at me provided for. Analysis indicates that for each of 
them the share euuip. en’ ; api a. vestment changed insignificantiy, and for 
uid mag the heating erid . Was cone@tant. 
ror 70 through 197 Ure hare ' eguipment if power-engifeering capital invest- 
t increased 3.6 points-"about a8 Such as the share of SMR was reduced. Reduc- 


' 
" of capital .nvestment in the TES 's, where the share of equ.pment was about 34 


Sseroent it 77 and exceeded the same average indicator for the industry, and 
growth of investment in nuclear power, in which the share for equipment was 44 per- 
» exerted the greatest int.ivence on the Testructure of power engineering. 
nacre the influence of Une fi Pst fector, the share of equipment was reduced by 
bout 6 points, while the second increased it By 4=<5 points. Also affecting change 
the share f equipment in capita, investment in power engineering were: reduc- 


/ on the share of investment in the deve.opment of hydroe ectric=power stations, 
where the share of equipment is very low (11 percent); an overpowering investment 
in cnfrastructure technology--electrical and heating grids--where capital invest- 
ment is, respectively, 29 ana 5 percent. An increase in capital investment in 

ther power-engineering production facilities in which the share of equipment is 
very high (75 percent), ex “ted an appreciable influence on growth of the share of 
equipment. Within these pr iuction facilities, repair enterprises, which are ac- 
juiring a large amount of metalworking equipment, can be singled out, and so can 
transport. In the aggregate, the enumerated factors explain the predominant part 


f the reduction in the SMR share and growth in the equipment share in power-engi- 
neering capital investment. 


in recent years the share of SMR in coal-industry Capital investment was reduced 

hy about 9 points. A characteristic feature of the reproduced structure of capital 
nvestmer this industry during the 10th Five-Year Plan was spasmodic growth in 
share of expenditures for reequipping, a reduction in the share of expendi- 
ines for the upkeep of exisling capacity, and a redistribution of capital invest- 

meni! between expansion and reconstruction (percent): 





The share of SMK in to‘al expendi- py td 1975 1976 ig77 61978 
tures for reequipping and upkeep REEQGUIDPILNB...eeeees 2 16 35 48 
vf capacity, and also in capital pkeep of capacity.. 57 45 28 16 
‘nvestment for reconstruction and Reconstruction...... 3 14 11 8 
expansion, changed insignificant- EXPA@NS LOM. ceeesseees i3 1 i 1 
ly in 1976-1978. When, in so do- 








ing, it is consideved that the share of each o* the two given sums ‘s fairly 
stable, then it cen be supposec that the noted change in reproduced structure is 
only a statistical fluke--a change in the established procedure for applying capi- 
tal investment to one form or another of reproduction. Finally, one can be con- 
Jineed of this conelucion if one compares the dynamics of the reproductive and 
T-structure (table 1) in this branch: the spasmodic nature of change in 19,/6-1978 

f the first of these was not reflected at all in the smooth dynamics of the second. 
Which are the factors that determine a gradual reduction in the share of SMK in 

wi-industry capital investment? One of the causes is the priority growth of 











strip eoal mining from 27 percent in 1970 to 34 peroent in 1977 (10, p 149), For 
the stripping method, the share of equipment in capital investment is higher=-61 
pereenteewhile for underground mining it is 41 pereent, the specific share of ex- 
penditures on equipment in the budget-estimated cost of constructing the open pits 
fiuetuating within the range of 13 to 47 percent [7, p 7). Highly productive en- 
terprises, which use flew schemes in which rook is shifted laterally into excavat- 
ed space and high-capacity equipment is used, inour the greatest expenditures. 


Other causes in the reduction of the SMR share are the mechanization and automation 
of cOai~Mining operating processes. Thus, coal mining with the use of mechanized 
supports inoreased from 30 percent in 1970 to 67 pereent in 1977, and the share of 
the mechanized loading of coal grew during this period from 65 to 95 pereent (10, 

p 104). Finally, the share of SMR in coal-industry capital investment was reduced 
because of the inerease in expenditures for buying equipment that was not in the 
budget cstimates for the construction project, pr ily transport means for devel- 
oping the production infrastructure in new coal basins. 


The share of equipment in capital investment aimed at coal preparation (24 percent) 
is Much lese than for coal mining (42 percent). However, the share of interest for 
coal preparation is only about 3 peroent of the investment for mining. Therefore, 
the development of coal preparation did not appreciably affect the T-structure of 
capital investment in the coal industry, although in the future this factor will 
rise because of the need to transport prepared coal from the eastern regions. 


Machinebuilding is among the industries with the gost dynamic T-structure: during 
the period 1972-19786 the share of SMK in capital investment was reduced here by 13 
points (table 1). The long-term trend of reducing the SMR share in this industry 
was caused to a great extent by automation and mechanization. For example, because 
of the introduction of ASU [automated contro) systems), capital investment in Min- 
pribor [Ministry of Instrument Making, Automation Equipment and Control Systems) 
rose sharply during the 10th Five-Year Plan for pubposes of acquiring computer equip- 
ment. The drop in the share of SMR in machinebuilding, especially in recent years, 
is explained also by the reproduced structure. Thus, expenditures for reequipping 
existing enterprises of this industry grew from 16 percent in 1976 to 32 percent in 
lieve. If, im eo doing, it is considered that the share of SMR in capital invest- 
ment for reequipping machinebuilding is about 7 percent, then the overpowering 
growth of capital investment in reequipping cannot help but effect a reduction in 
the share of SMR for the industry eas a whole. In 1977 and 1978 this influence was 
determining for machinebuilding. However, not one of these factors can explain 
the spasmodic nature of the drop in the SMP share in machinebuilding that was ob- 
served in 1975. Meanwhile, out of the 13 points of reduction in the share of SMR 
in the lest 6 years, 7 points of the reduction oceurred in 1975. 


Since machinebuilding has a complicated intraindustry structure, its influence on 
this leap in T-structure dynamics should be analyzed first of all. Calculations 
indicate that although the investment in machineusilding was aimed at developing 
instrumentmaking, electrical-equipment and chemice: machinebuilding and the 
machine-tool manufecturing industry, and investment in the automotive industry) and 
construction and road gachinebuilding were reduced simultaneously, this had prac- 
Lically no effect on T-structure dynamics. This circumstance is explained by the 
fact that the share of equipment for cap‘tal inves*vent in machinebuilding indus- 
tries did not differ very such among then, and were at about the 50-60 per- 
eent level. Therefore, the phenomenon in the dynamics of the T-structure of 
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Dynamics of the Share of SMA [Construction and 
Installing work) in Capital Investment Allocated 
tor New Construction in Machinebuilding. 


Key! 


wwww=ll maohinebuilding ministries, 
——e—fiinistries of electrical equipment, instru- 
mentmaking, automation equipment and con- 
trol systems, and automotive industry. 
== =@ machinebuilding ministries, 


i. Share of SMR, 2». Years. 








Capital investment in machinebuiiding noted above 
cannot be the consequence of change in its branch 
structure, 


The spasmodic fall (by 7 pointe) in the share of 
construction and installing operations was caused 
by a sharp change in the Te-structure of capital 
investment of three ginistries=--Minelektrotekh- 
prom [Ministry of Electrical Equipment Industry], 
Minpribor and Minavtoprom [Ministry of Automotive 
Industry). For the remaining eight ministries, a 
comparatively smooth reduction in the share of 
SMR in capital investment was observed. it can be 
seen in the figure that the 1975 drop in the SMR share for the three named mini- 
stries is connected with a reduction in the share of these operations in capital 
investment for new construction. 
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An analysis of the registers of titles of construction piojects indicated that the 
sharp reduction in the share of SMR in Minelektrotekhprom was associated with the 
construction of a large plant for domestic air conditioners, in the budget-estimat- 
ed cost of which about 31 percent was for SMR, while the average for industry is 
55-60 percent. The cause of this difference is that the plant is equipped with 
costly imported equipment. if the T-structure of capital investment for Minelektro- 
tekhprom is computed after deduction of investment in this plant, then the spasmod- 
ic drop in the share of SMR disappears. A similar situation was observed in Min- 
pribor, where a drop in the share of SMR in capital investment was caused by the 
allocation of substantial capital investment for the construction of a plant for 
typewriters, which also was outfitted with imported equipment. The cost of this 
equipment was 25 percent higher than for similar domestic equipment. The cause 

of the drop in the share of SR in capital investment for Minavtoprom was the con- 
struction of KamAZ (kama Motor-Vehiclie Plant). Prior to 1975 primarily construc- 
tion and inetelling work was being done at this project, while about one-third of 
the investment allocated for buying equipment was spent. Seginning with 1975, a 
drawing together of the indicators of fulfillment of the capital investment plan 
ocourred for all of them, including those for SMR. The increase in purchases of 
equipment for KamAZ during this period was reflected in the T-structure of capital 
investa@ent for the ministry and for machinebuilding as a whole, although in Kemaz 
budget estimates the share for SMR was almost the same as for other motor-vehicic 
enterprises. 
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Ihe sharp divergence in Une dynamics of Une Teatructure tor the period 1870-1977 
for various subbranches of mach.nebuilding merits attention, Thus in 1970 the 
featructure for three subbranches of heavy machinebuilding=--dieselmaking, metal lur- 
gical and power machinebuilding--were about identical, The share of equipment in 
capital investment was, Peapectively, 49, 48 and 46 percent. ty 1977 it had risen 
16 pointe in dieselmaking and 6 points in metallurgical machinebuilding but had 
fallen @ points in power machinebuilding. A similar situation was observed in 
machine=tool manufacturing. The share of equipment for production facilities had 
risen by 7 points for forging and presaworking, 13 points for etal-outting and 
wood=precessing, and 18 points for instrumentmaking, while in i970 it had been 54- 
‘8 pereent for all of these three subbranches of machine=tool manufacturing. The 
difference neted in the Testructure dynamics of subbranches of machinebui lding 

that are closely related is subject to further study. However, even today, it can 
be asserted that these differonces cannot be completely explained by either pricing 
factors or technological-structure factors, since the examined groups of subbran- 
ches have much in common with each other in technology, level of automation and 
mechan. cation, and structure of equipment inventories and purchases, and a rela- 
Lively homogeneous product mix is characteriatic for each of then. 


in the chemical industry the share of SMH in capital investment was reduced dur- 
ihe 19721978 by 15 pointe, 10 of which relate to the start of the 10th Five-Year 
Plan (eee table 1). Analysis indicated that the influence of the reproduced 
structure in the industry was appreciable only in 1976, when this factor caused 
about half of the reduction in the SMR share. Growth in prices and in amounts of 
imported equipment apparently exerted a decisive influence on SMR dynamics in the 
chemical industry. It was in 1976-1978 that the most significant drop in the SMR 
share was observed, and the ratio of imported industrial equipment for the chemical 
industry Gn noneconvertible currency) to capital investment for equipment acquisi- 
tion wae raised from 3% percent in the preceding years to 70-90 percent.* 


Thus, in each industry the T-structure of capital investment is affected by a 
large number of factors. These include: the structure of the production facili- 
ties and technology, mechanization and automation procesace, development of the 
production infrastructure, imports of equipment, change in the share of expendi- 
tures for reequipping and for other elements of the reproduced structure, and, be- 
cause of this, change in the ratio of withdrawal and introduction of the active and 
pussive portions of capital. in the aggregate, these factors, together with the 
branch capital-investment structure and pricing shifts, determine the future dy- 
camics of the T-structure of capitel investment at the national econom, level. 


What are Uhe proapects for change in the T-structure? This question is of great 
ignifiecanece in studying development of the complex of machinebuilding branches, 
since it determines the rigidity of the limits that are superposable on machine- 
huiiding development by future rates of growth in capital investment. The broader 
range of the increase in the share of equipment and of the corresponding reduction 
in Une share of SK that is effective for the national economy, the higher the rate 

snerease in machinebuilding output should be, and the lower the output of con- 
atruction should be, for the same growth of capital investment. 


if one proceeds from the potential for stabilizing the existing ratio of prices 
for machinebuilding and construction output, at which prices for the output that 





*Tomputed according to the data of (13, p 35). 
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forme the active and passive portions of capital change approximately proportional= 
ly, then as a result this ehange is not reflected in the Testructure., Sinee fu- 
ture capital investment in reequipping, upkeep of capacity and other elements of 
the reproductive structure hat not, as a rule, been determined where there are 
grounds for prospects for developing the branch, @@@@ the possible dynamic of the 
Testructure for each such element lends itself poorly to prediction because o/ 
change in ratio of with@rawal of the active and passive portions, a forecast of the 
Teatructure should be oriented to industry information about the desirable service 
lives of various types of equipment and production buildings and structures. In 
this case, two extreme variants of the amount of withdrawal (elimination) are pos- 
sible: an upper one, which follows from the industry's grounds for optimal service 
life, and a lower one, which is established by means of an integrated balance of 
equipment and which considers the existence of overall economic restrictions on 
the amount of withdrawal (elimination). In determining the future possible range 
of change of Te-atructure, the authors considered, for example, the following aver- 
age annual coefficients for the withdrawal of equipment (in percent): 





In accordance with these Equipment 197i=-1975 Upper Lower 
and other similar factors 

for withdrawals of equip- Metal-outting machine tools “ a 7 
ment, the future range of Metallurgical equipment.... 5 A 6 
ratios of eliminations ¢o Chemical equipment......... 5 9 6 
incre@ductions of capital Mining equipment....ssceees 20 ii ii 








in industry can change 
within the 24-35 percent range, yet in 1971-1975 the amount was about 15 percent. 
Based upon international comparisons, the maximum level of possible future increase 
in share of equipment in the elimination of fixed capital is defined as 75 percent, 
while the lower variant of this indicator is adopted at the 1966-1975 level of 61 
percent. 


In the forecast of the T-structure for industry we took into consideration also an 
increase in the share of equipment in net capital investment that is channeled to 
the accumulation of capital, through such factors as saturation of the equipment 
pool with mechanization and automation equipment and satiation of the infrastruc- 
ture. Thus, according to our predictions, the share of instruments and automation 
and computer equipment in total expenditures for equipment will grow in the long 
terms, as a result of which the share of equipment during the next five-year plan 
will increase by 2 percentage points and by another 1.3 points in 1986-1990. In 
connection with preparation of the program for the mechanization of manual labor 
called for by the CPSU Central Committee and USSR Council of Ministers decree of 

12 July 1979, "On the Improvement of Planning and Strengthening of the Influence of 
the Foonomic Mechanism on Increasing Production Efficiency and Work Quality,” in 
the future the mechanization factor will play an ever-increasing role, which should 
aiso affect the inerease in the share of equipment in capital investment. 


Aside from thie, the inorease in share of investment in machinebuilding (from 20 
/S percent) and the reduction in amounts of uncompleted construction in industry 
aiso war considered. 


\J. these factors defined to the maxisum the permissible future limit of growth 
in the share of equipment in capital investment in industry at 12 points. In this 
case, about half of the growth is connected with an acceleration of the withdrawal 
of fiwed capital (particularly its active portion), about 40 percent with an 
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‘heorease in the share of equipment in the accumulation of fixed capital, and the 
remaining 10 peroent ia for @ Peduetion in the amounts of uncompleted construction 
and tor the aceelerated development of machinebuilding. 


in computing the panges of change of the future Testructure of capital investment 
in the /national economy (in italios)/, the authors considered, apart from the fac- 
tore enumerated above, changes in the branch structure of investment (growth of the 
share of capital investment in industry, transport and communications, with a si- 
multaneous reduction in the share of rural construction and housing construction) 
and a reduction of the share of equipment in capital investment in agriculture 
through an increase in the service lives of agricultural equipment and accelerated 
development of the supply and equipment base of animal husbandry. In so doing, the 
upper variant of the desirable inorease in the share of equipment in all capital 
investment in the national economy was about 7 points. 


The forecast of the Testructure of capital investment that was obtained permite the 
existence of such socio-economic restrictions as pace of economic growth, norms for 
accumulation, and others to be considered in computing the pace of growth and the 
structure of machinebuilding output. 


The nature of the effect of socio-economic restrictions on capital investment vol- 
ume can be understood on the basis of the following hypothetical example. Let the 
rate of growth in use of national income in the period being forecast be 3 percent 
per year |#@). Where the norms for accumulation and the share of capital investment 
in the accumulation fund are unchanged, the future rate of growth of capital 
investment also will be 3 percent. Based upon this, and taking into account an 
economically advantageous increase in the replacement coefficient for some types of 
equipment, and a reduction of it through growth in longevity and reliability for 
other types, and also taking into account growth of expenditures for replacing 
withdrawn passive fixed capital (buildings, structures and transfer installations), 
a determination is made, on the basis of a self-contained study of the technologi- 
cal structure of the capital investment, that in the forthcoming decade it will be 
desirable to increase the share of equipment in capital investment to 7 points. 
Then, using the basic magnitude of capital investment in equipment and construction 
and installing work as a springboard, it can be estimated that the average annual 
pace of growth of investment deliveries of equipment will not exceed 4 percent. 

if, in doing so, one proceeds from the hypothesie of the elimination of a negative 
foreign-trade balance for machinebuilding output and an outpacing rate of growth 
of equipment turnover within machinebuilding as a result of the development of 
specialization and cooperative arrangements, then the future rate of growth of the 
production of equipment will be somewhat higher, let's say, 5 percent per year. 


As the computations indicate, in the future the T-structure will be more dynamic 
than in past years. However, the widespread point of view that the effective range 
of inerease in the share of equipment in capital investment is extremely broad and 
the desirable proportion between machinebuilding and construction is very flexible 
should be recognized as erroneous. 


A further rise in the validity level of T-structure prognoses presupposes an opti- 
mization of its calculation. eur view, the solution of the given problem is 
presented as a synthesis of tw complishment of more specific tasks: optimiza- 
tion of the processes of updating and eliminating fixed capital and of the struc- 
ture of the technologies, the branches and subbranches. and the amounts of 
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uncompleted construction, Optimized variants of the Testructure can be computed on 
the basis of their solution by means of the methodology examined above. 
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CONSTRUCTION 


FACTORS THAT DETERMINE CONSTKUCTION TIME FOR MACHINEBUILDING ST. LED 


Moscow IZVESTIYA AKADEMII NAUK SSSR! SERIYA EXONOMICHESKAYA in Qussian No 2, Mar- 
Apr 481 (signed to presse 26 Mar 61) pp 76-92 


[Article by G. 8. Sychev: “The Time Factor in Producing the Tools of Labor") 


[Text] The article examines the problem of cutting the time 
taken to create new types of machinery and equipment, particu- 
larly in reducing periods for erecting production capacity for 
the output of p sive tools of labor. The fectors that de- 
termine the duration of construction in the industries that 
specialize in producing the tools of labor are analyzed. A 
quantitative evaluation of the effect of these factors ‘is given 
and ways to reduce the construction lag in machinebu.lding 
branches are outlined. Computations are made in the example 
of 12 branches of machinebuilding. 


Distinetive features of the economics of developed socialism are an intensification 
of social production and a growth in its effectiveness. Rapid updating and quali- 
tative improvement of the production apparatus of branches of the national economy, 
based upon use of the tools of labor that incorporate the latest achievements of 
scientific and technical p is the basis of the intensification process. 
Because of this, the flexibility of industries that specialize in producing the 
tools of labor and their capability to react quickly to changes in national econom- 
ic requirements for new types of equipment are acquiring major significance. 


The chief factor in increasing flexibility in the prodwetior of the tools of 

labor is the time factor, that is, reduction of the period from the creation of 
models of new machines and equipment to the start of their production. The most 
important area for reducing this period ie reduction in the time taken to create 
production capacity for producing progressive tools of labor by means of reequipping 
reconstruction, expansion and new construction. In this connection, as Comrade 

N. A. Tikhonov, Chairman of the USSR Council of Ministers, observed in the report 
to the 26th CPSU Congress, it is necessary "...to@esign and bui.d with good quali- 
ly, effectively and rapidly, and to see to it that each facility is introduced by 
the established deadline and is modern in all respects" [1]. 





The topic of this article is an analysis of the factors that determine the duration 
of construction in branches of machinebuilding, and also an evaluation of a factor- 
by-factor reduction of the construction lag in machinebuilding. The analysis was 
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condueted in the example of 12 branches: power machinebuilding, heavy and trans-» 
port machinebuilding, the eleotrical-equipment industry, chemical and petroleum ma- 
chinebuilding, machine-tool manufacturing, interindustry production operations, in- 
atrumentmaking, the automotive industry, tractor and agricultural machinebui lding, 
machinebuilding for animal husbandry and feed production, construction, road and 
municipal machinebuilding, and machinebuilding for light industry and the food in- 
dustry. The nature of the data used enabled the influence of a number of factors 
that operate in the sphere of planning and financing of capita) construction to be 
studied. They were: magnitude of the construction-start reserve, the reproduced 
and technological structure of capital investment, the sizes of the enterprises 
under construction, the specifics of the capacity being erected, and the confor- 
mity of the actually allocated capital investment to the standard amount thereof. 
Of the factors that operate in the sphere of work performance, the influence of 

the construction method--contract and in-house construction-—-at the facilities be- 
ing erected has been considered. 


Because of the difficulty in ~~ out startup complexes at many construction 
projects, the construction periods cited in this work characterize the full length 
of the erection of the project, not counting intermediate introductions of produc- 
tion capacity. Because of this, construction time per unit of growth of capacity 
(specific construction time) is also examined. One million rubles has been adopted 
as the unit, since the cost indicator will enable comparison of the times for creat- 
ing qualitatively different items of capacity. 


Characteristics of Construction Time in the Machinebuilding Branches. At present 
the time taken to erect production capacity for producing equipment is substantial 
|7). However, the average construction time varies considerably by individual 
branch of machinebuilding. Capacity is being erected most rapidiy in machinebuild- 
ing for animal husbandry and feed production, machinebuilding for light industry 
and the food industry, and instrumentmaking, and it is longest of all in tractor 
and agricultural machinebuilding, the electrical-equipment industry, and machine- 
tool manufacturing. With such a substantial length of time for construction, which 
exceeds the bounds of the average planning period, and the existing periods for 
equipment obsolescence of 7-6 years, the probability that the capacity will age 
while it is still being built is great. Taking into account the time spent creat- 
ing models of new machines, designing enterprises, and assimilating the capacity 
intreduced, the "science and production" cycle for advanced equipment that will 
satisfy new demands by the national economy can be stretched out over a lengthy 
period. A reduction of construction time is the most important reserve for re- 
ducing this cycle. 


High standard deviations from the average period testify to the fact that in ma- 
chinebuilding branches, despite the substantial average construction time, many 
construction projecte are being completed in much less time, some within the frame- 
work of one five-year plan. This is confirmed by a histogram distribution of con- 
atruction projects for machinebuilding accord to construction time. The signif- 
icance of the average, median and mode of distribution indicate the presence of 
factors that affect the magnitude of the construction lag in opposite directions. 


The inhomogeneity of the aggregate being studied in size of enterprise, nature of 
the output produced and other parameters leads to a great difference in evaluations 
of average construction time for branches that are obtained by formulas for the 
arithmetic average, the average weighted by budget-estimated cost, and the average 
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harmonic weighted by budgel-estimated coat, However, interbranch ratios are prac- 
tically unchanged in this case, 


[t should be noted that evaluations of average conatruction times vary considerably 
as a function of the choice of facilities to be measured, which is dictated by 
the form of the reporting and planning data. The average time for construction of 
an enterprise, which can be determined from the liestof construction project titles, 
gives an overstated evaluation of the construction lag, since it does not consider 
intermediate introductions of capacity. A caloulation of the average time based 
upon the construction periods for facilities that are part of construction projects 
underatates evaluations of the period from the start of the investment until output 
is produced: the erection within standard periods of facilities that are direct- 
ly connected with the output of a final product (for example, cast-iron depart- 
ments) do not always provide for timely introduction of the whole complex for pro- 
ducing output. Evaluations of average construction times for startup complexes and 
phases do not fully reflect the time for erecting auxiliary servicing and subsidi- 
ary production facilities, which strongly influence the final indicators of 
production facilities. 


Let us examine the factors that determine construction time in machinebuilding. 
Let us add that this work does not analyze the direct effect of such economico- 
organizational and technological factors as the quality of the design, the organi- 
zation of material and labor resources at the construction projects, and many 
others. Their influence does not lend itself yet to quantitative measurement. 
Obviously, there is no necessity or possibility for considering the effect of 
these factors at branch-level management and planning. 


The Influence of the Sizes of the Construction-Start Reserve on Construction Time. 
The amounts of developed construction and the correlations thereof with the capi- 
tal investment resources influence considerably the periods for erecting production 
capacity. This necessitates the forming of rational amounts of a construction- 
start reserve with respect to capacity and to capital investment. In considering 
the contradictions that exist in the economic literature between the definitions 

of the construction-start reserve as to capacity and the construction-start reserve 
as to capital investment [3], we explain that in this article the construction- 
start reserve is understood to mean the indicator that characterizes the scale of 
accomplished construction. 


An indicator that reflects the time spent in forming uncompleted construction was 
used to describe the construction-start reserve in machinebuilding branches, along 
with the widely used indicators for uncompleted construction and for readiness of 
the construction-stert reserve. It was computed as the ratio of the amount of 
uncompleted construction on a definite date to the average annual capital invest- 
ment thet had been assimilated on that date [4]. An indicator of the spreadout 
of capital investment “by previousiy adopted planning and design decisions" 

is very expressive (5), and it characterizes the expected period of completion of the 
developed construction=start reserve within the existing ceiling on capital in- 
vestment. It is calculated as the ratio of the budget-estimated cost of the con- 
struction start reserve (not counting uncompleted construction) to annual capital 
investment. The given indicator is also called the expected, upcoming period for 
completion of the construction. 


Setting norms for all four indicators and not just for the first two [6] would en- 
able the amounts of accomplished construction to be correlated with the existing 
resources. 
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Calculations point to a substantial differentiation in the amounts, structure and 
flexibility of the conatruction-start reserve for the 12 branches of machine- 
building. However, on the whole, one can speak about the high siuggishness of ac~ 
complished construction in machinebuilding, which will prevent acceleration of the 
intreduetion of capacity in the 1980's and the forming of new construction~start 
capacity for the output of progressive tools of labor. 


Given the arbitrariness of averay’ branch indicators, the amount of uncompleted 
construction was 150 peroent with 1d to annual capital investment [9], which is 
almost double the average indicator .or uncompleted construction in machinebuild- 
ing, computed on the basis of [6]. Nevertheless, the above-norm amounts 

of wneompleted construction (relative to annual capital investment) are 
inadequate in comparison with the cost of the construction-start reserve because of 
unjustifiably large amounts of the latter. The given proportion, which is charac- 
terized by the indicator of readiness of the construction<start reserve, is 

below standard 1.73-fold [6]. 


Hut although the amounts of uncompleted construction in machine-tool manufacturing 
and chemical machinebuilding exceed two annual plane for capitel investment, in 
machinebuilding for animal husbandry and feed production, and also in power ma- 
chinebuilding, uncompleted construction is less than the annual amount of invest- 
ment. 


The greatest age (up to 2.5 years) for uncompleted construction in machinebuilding 
is in light industry and the food industry and agricultural machinebuilding, while 
the lowest (less than 1.5 years) is in machinebuilding for animal husbandry and 
feed production, the automotive industry, and instrumentmaking. 


The degree of spreadout of capital investment in machinebuilding (or the forthcom- 
ing construction time), which takes up more than one and a half five-year plans, 
cannot be considered satisfactory. The requirements of high flexibility for 

the production of the tools of labor lead to a need to introduce capacity 3-4 years 
after construction starts or, a8 a maximum, within the framework of one five-year 
pian. However, as analysis indicates, the spreadout of capital investment by 
branch of machinebuilding, where there are capital investment resources for the 
full completion of all construction projects started, necessitate periods that go 
beyond the Limits of a five-year plan [9). 


The construction=-start reserve in instrumentmaking--the sole branch that can 
maneuver within the framework of one five-year plan--is more flexible. This is 
achieved by the fact that the speed of materialization of the construction-start 
reserve for industrumentmaking in fixed capital and uncompleted construction is 
considerably higher (2-fold to 2.5-fold) than, for example, in machine-tool manu- 
facturing or heavy and transport machinebuilding. As a result, instrumentmaking 
has the best indicators for technical and economic level of production in machine- 
building: the best coefficients for the updating and withdrawal of capital, the 
lowest age of products produced, the largest share of output of products of highest 
quality category, and so on (7). 


An analysis of the distribution of machinebuilding projects by expected periods for 
completion of construction indicate that there are major reserves in machinebuild- 
ing for reducing the time required for full introduction of capac:ty whose con- 
struction has started: 37 percent of all construction projects are completed in 
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Liltle move than 3 years, and 50 percent within one five-year plan, Consequently, 
the prerequisites exist for speeded=-up solution of the tasks o, increasing the 
flexibility of production of the tools of labor, as decreed by the 26th CPSL 
Congress [1]. The best Soviet and foreign experience in organizing production for 
new types of machines and equipment within a few years or even months testifies to 
the potential of machinebuilding as the most flexible branch of the national 
economy. 


The main cause of the high sluggishness of the construction-start reserve for pro- 
ducing the tools of Labor and of the lengthiness of the periods for forthcoming 
introductions of capacity is the substantial nonoorrespondence of the amounts of 
the construction-start reserve (of a construction program under way) with the 
existing capital investment resources. Calculations indicate that, in order to 
complete construction within the planned periods of the construction-start reserve 
that has been created for today in machinebuilding, investment must be increased by 
40 percent, which is impossible beoause of the restriction of capital investment by 
the framework of the final product. A realistic area for reducing the spreadout 
of machinebuilding capital investment is a corresponding reduction in the cost of 
the construction=start reserve. This can be done by reducing the number of newly 
started construction projects and by reducing the number of facilities being built 
simultaneously, for which purpose it is necessary to develop a system of priorities 
for the sequence of construction of facilities already started. "It is necessary 
to implement more energetically the directives of the party Central Committee and 
the instruction of Leonid Il'ich Brezhnev about the decisive struggle against the 
dispersion of capital investment, about the concentration thereof at the most im- 
portant segments of industrial and agricultural production and of projects due for 
startup, and about the reduction of construction periods for new facilities," said 
N. A. Tikhonov in his report at tne 26th CPSU Congress (1). 


The noncorrespondence between the capacity of construction and installing organiza-~ 
tions that are doing the construction work and the work front that has been promot- 
ed for the work is a manifestation of the disproportions between capital invest- 
ment ceilings and the amounts of accomplished construction. Analysis indicates 
that for a number of general contracting organizations that are doing construction 
work for machinebuilding, the amount of actually assimilated construction and in- 
atalling work consists of loss than two-thirds of the annual amounts of work neces- 
sary for the completion of construction within the planned periods. 


The Infiuence of the Reproduced and Technological Structure of Capital Investment 
on the Duration of Construction. 


An analysis of the interdependence of the reproduced and the technological struc- 
tures of capital investments and their influence on the duration of construction 
that has been made for a very representative sample will enable the effective- 
ness of various types of reproduction of capital in machinebuilding to be compared. 


At present about 60 percent of capital investment goes to expansion and the recon- 
struction of existing fixed capital [9], which, as a whole, meets the goal of 
intensification of machinebuilding production. However, the shure of in-house con- 
struction is not great and requires a considerable increase. 


The advantage of intensive forms of reproduction of fixed capital consists in the 
potential for obtaining growth in production capacity with a considerably lesser 
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amount of construction and installing work and a larger share of the expenditures 
for equipment. In this case, the speed of the investment process is raised sub- 
stantially. Studies indicate that today, when conducting expansion and, especial- 
ly, reconstruction, the advantages that they incorporate are not completely 
realized, 


The considerably lesser cost (1.53-fold leas) per unit of capacity (specific capi- 
tal investment) testifies to the greater effectiveness of reconstruction in ma- 
chinebuilding in comparison with new construction [9]. However, the analysis of the 
technological structure of capital investment in reconstruction that was conducted 
for all branches of machinebuilding indicates that a major portion of investment 
(almost 60 percent) goes for construction and installing work, its share being much 
higher than the share of such operations in other types of reproduction of capital. 
In 6 of the 12 branches of machinebuilding, capital construction plans include fa- 
cilities that are being reconstructed that have a technological structure of capi- 
tal investment that is worse than for new construction. In other words, in the 
production of the tools of labor, reconstruction still has been directed to a great 
extent toward reorganizing, making new layouts, and modernizing the passive portion 
of tne fixed capital, and not energetically enough toward replacing it with new and 
progressive equipment. 


Because of the greater share of construction and installing work during reconstruc- 
tion, labor intensiveness and the time taken to create a unit of production capaci- 
ty increase. So the reconstruction of a unit of capacity is 2-fold to 3-fold 
longer than for expansion or for new construction. Expansion also is inferior to 
new construction in the time taken to create capacity. The data of table 1 show 
that the more progressive types of reproduction of capital for almost all branches 
of machinebuilding ere inferior to new construction in the time taken to create a 
unit of capacity. It should be noted that the lack of precise criteria in assign- 
ing construction that is under way to one of the forms of reproduction in the plan- 
ning and reporting data impedes an objective comparison of the effectiveness of 
reconstruction, expansion and new construction. 

















Table 1 
The tffeet of the Nature of Construction on the Time Taken to Create 
| Million tubles' Worth of Production Capacity, Years (the figures are tentative) 
aaenet “Nature of construction aeanst Nature of construction 
New Expansion Reconstruction New Fy;ansion Reconstruction 
i 6.07 oa 5 — a “8 6.07 0.14 =< 
2 0.17 0.21 0.30 9 0.09 0.15 -- 
3 0.17 0.29 0,45 10 0.19 0.11 0.28 
4 0.31 0.42 0.36 11 0.08 0.32 0.27 
5 0.22 0.43 1.23 12 0.23 0.42 -- 
4 0.40 0.59 1.32 Machinebui lding, 
7 0.22 0.29 0.67 overall 0.12 0.22 0.41 








A rise in the share of reconstruction and reequipping as one of the ways to inten- 
sify machinebuilding during the 11th Five-Year Plan required improvement of the 
given forms of the reproduction of capital, especially with regard to reducing 
their absolute and relative duration. Among the most important measures for short- 
ening reconstruction periods are: the creation of specialized constructicn and in- 
stalling organizations that are provided with special equipment ior doing recon- 
struction work; the forming of reserve capacity at enterprises that will enable a 
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purt of the capacity to be stopped painlessly while the work ia being done; and the 
execution of a set of measures for economic incentives [or reconstruction. 


A correlation analysis that has been conducted for all machineduilding bianches he: 
confirmed the naturainess of an increase in construction time per unit of produc- 
tion capacity where there is an increase in the share of construction and instali- 
ing work in the capital investment. Figure | shows curves of this function for a 
number of industries. Elasticities of the specific construction time versus the 
share of construction and installing work i: capital investment, with a reduction 
of the latter from 55 to 50 percent, are also cited. There are especially great 
reserves for reducing construction time by improving the technological structure in 
power machinebuilding, interindustry production, heavy and transport machinebuild- 
ing, and machinebuilding for light industry and the food industry (the data are 
cited for branches for which statistically significant functions were obtained). 
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Figure 1. Specific Construction Time as a Function of 
the Technolog.cal Structure of Capital Investment. 
aey: 
A. Specific construction time (years/1 million rubles). 
8. Share of construction and installing work in capital 
investment. 
' 
The intiuence of the Sizes of Fnterprises Under Construction on Construction Time. 


As studies show, construction time for enterprises being built varies greatly with 
their size, productive capacity and budget-estimated cost. Differences in the 
products produced and in levels of concentration and specialization of production 
lead to a considerable difference in the sizes of enterprises being erected in the 
machinebuilding branches. While construction projects that cost less than 25 mil- 
liom rubles comprise 28.5 percent of the cost of the construction being conducted 
in machine-too: manufacturing, in machinebuilding for light irdustry and the food 
industry the figure is 49.1 percent, and in instrumentmaking 74.5 percent. The 
existence in some branches of a large number of big construction projects that cost 
100-500 million rubles has been engendered not so much by high concentration of 
production and orientation to large-series production of the future enterprises as 
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hy ifadequele specialieation thereet end by a —~ to ereate plants with a 
clowed eyele, whieh Leads to the appearance theres! of a large number of poorly 
productive auxiliary and service=type production facilities, The comparatively 

wrt constrvetion time in inetrumentmaking and the flexibility of ite eon= 
struction=start reserve has been determined to a great extent b) an orientation to 
the ePeation of @ highly cooperative network of narrowly specialized enterprises, 
Hejeotion of the constevction of giant plants of bread profile will enable con- 
struction time te be shortened and will facilitate werk on reconstruction and 
reequipping, A study of specific construction time as a Function of the size of 
the enterprise indicates that in all industries specific times are reduced with 
‘a Pease in capacity only up to certain limits, after which they practically do not 
change with further growth in capacity (figure 2). Later growth in the capacity of 
enterprises where the operating pace of construction organisations is unchanged 
stimulates directly proportional growth in absolute construction time. Thus, « 
grouping of construction projects for machine-tool manufacturing construction 
Lime indicates that enterprises with @ capacity of more than 75 million rubles take 
longer to build; at Che same time @ unit of capacity is built sore rapidly. 





The level of organization 














and concentration of re- 
sources at conetruetion | “ee | 
projects exerts a deci- 
sive infivenece on ocon- 4en 
struetion time, When the 
level thereof is least, ~ 
it takes just a8 long to } 13 
build the emallest of 
above~cei ling construc- ; e 
tion projects in machine- is ) 
~~ 90l manufacturing as it t 
deca the iargest, and, ~ es 
per unit of capacity, it 3 
takes about a year long- " . — 
er. Thus it 18 im@possi- ia) a eae ee 
bie to draw a conelusion 
about building only email \B) Apeertobemtrn nce mcarccme mom pyt 
entcapriess «® Sp sae Vigure 2. Specific Construction Time as @ function of 
of purely arithmetical the Productive Capacity of Enterprises. 
,aleoulationa. 
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Nevertheless, caloula= | 
tions indicate thal the Be ete. construction time (years/ i million 


predeuminance of large or | 

snail construction pro- #. Productive capecity, millions of rubles. 
joote in an industry 
‘cade to « correspondingly higher or lower average construction time for the indus 
try. The exception, which is intertranch production (minimal average enterprise 
sives and high average construction times), only confirms the paramount influence 
that is exerted et times on construction tige by a balancing of ccnstruction with 
the capacities of construction organizations and by the level of organization of 
eaterial and human resources at the construction projects. Thus the construction 
of Ube specially built giant plants (AvtoVAZ [Automotive Production Association of 
the Volga Motor-Vehicle Plant), KamaZ [Kama Motor-Vehicle Plant), Atommash and 
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others, whieh enable greal shifte te Be made in the Branch and regional structures 
of produetion), were oompieled, a8 4a rule, within the planned periods, thanks 
to the g@Peat coneentPalion of Pesourees, During eonstruction of enterprises of 
ordinary priority, the Balancing ef construction programs with the capacity of eon= 
struction and installing erganigations is acquiring decisive significance, In ma= 
chinebuilding there is fet enough eapacity at present for the entire construction 
and installing werk volume that is necessary annually for completion of eonstruc= 
tion projects within the planned periods, Under these ciroumetances, given the 
traditional evaluation of the activity ef construction o izations, the builders 
give preference to facilities that provide a broad front for expensive construction 
and installing work, and, in so doing, the introduetion of capacity and of capital 
is not the mission of the organization. in the final analysis: 


The siges of enterprises are determined primarily on the bases of the eounomie poli- 
ey for siting productive forces and of strict technical aid economic feasibil- 
ity, and, in 60 doing, the optiaum size of an enterprise is that one at which mini- 
@um capital and operating and current expenditures are achieved per unit of output 
|#\. However, the data computed must also be justified in accordance with con=- 
struction=time criteria, based not just on construction time norms but also on the 
actual construction periods for enterprises of various capacities; 


The prerequisite for timely completion of a construction project that is included 
in the reg.ster of construction project titles is e - rout balancing of the cost 
of the construction-start reserve with the ceiling the branch's “capital in- 
vestment (of accomplished construction with the eipanitien of the construction 
and installing organizations); and 


Timely completion of the construction of machinebuilding enterprises should help in 
converting to the new a) stem of evaluating the activity of construction organize- 
tions and to economic incentives granted them as the result of carrying out tasks 
for introducing production capacity and facilities into operation (2). 


The Influence of the Specifics of Production Capacity on Construction Time. Dif- 
ferences in the output produced cannot help but affect the speed of creation of 
productive capacity in branches of industry. It is obvious that the tools of 
iabor, which are characterised by purpose, technical complexity, quality, and 
technology, require different expenditures for creating the corresponding capacity, 
and from this arise differences in capital intensiveness per unit of capacity, 
both within « Singie branch and among branches. Greater 





capital intensiveness requ res longer creation times Flasticity of Specific 
‘figure 3). This function is satistioally significant Construction Time vs 
for 8 of the 12 branches. We will cite the elasti- Cost Per Unit of 

city of specific construction time versus the cost per Capacity, % 

unit of capacity (specific capital investment) for ® — Pe . 


branches of machinebuilding where the cost per unit of 
capacity varies from 60 kopecks to 1 ruble). 





§ 0.77 

6 0.79 
Construction (ime is @ore sensitive to change in the ’ 0.63 
cost of Uhe capacity in the eliectricai-equipment indus- , 0.32 
ry, tractor and agricultural machinebuilding, and con- - 0.93 
struction, road and municipal seachinebuilding, so in 10 0.96 
these Branches there are substantial reserves for redu- 7” 0.96 
cing the cost of the production facilities being 12 0.68 


erected. 
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fhe #ffect on Construction Time of the Conformity of the Capital Investment Actual - 
ly Allocated te the Standardized Amount Thereof. The financing of capital con- 
struction in amounte that permit construction to be completed within the standard 
‘or planned) time periods is a part of the problem of the correspondence of accom- 
plished construction to the branch's capital<investment ceiling. The ratio of 
the capital investment actually assimilated to the investment that should be exe- 
cuted in accordance with the standards can be viewed as an indicator that charac- 
terizes the level of concentration of capital investment at facilities under con- 
struction and the intensiveness of investment in the construction work being done. 


The coneentration of capital investment, as research indicates, is not the strong- 
est factor with regard to effect on construction time (estimated per unit of capa- 
city). The allocation of capital investment in the full amount does not do away 
ompletely with the problems of reducing construction time to the standards by 
irtue of the ection of a multitude of other factors (the organization of materia! 
ond labor resources, for example). 


ior all branches, except the automotive industry, the reduction in time spent in 
oPeatliog a anit of capacity with a higher level of concentration of capital invest- 
sent is expressed clearly (figure 4). Research has been conducted by correlation 
snaiysie (the results are shown in table 2). The connection obtained for the 
eighth branch, although it is weak and conflicting with economic Uhought (table 2, 
group 1), testifies to the strong effect of other factors on specific time. in 
order to clarify the effect of the concentration factor, all the construction pro- 
jects in each branch were divided into two groups, depending upon the construction 
time: those erected in 10 or more years, and those erected in less than 10 years. 
within each group, the dependence of specific tise on that same factor (table 2, 
groups 2 and 3) was studied. The results indicated that in most branches, even 
smaller absolute construction times predetermine the substantia) influence of capi- 
tal investment intensity on construction time. The weak tie of the given factor 
with specific construction times for enterprises with lengthy absolute times was 
caused by the effect of such factors as the low level of organization of resources 
at these construction projects, review of designs and budget estimates, and other 
factors. 
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Table 2 


The Correlational Dependence of Specific Periods on the Level of Concentration 
of Capital Investment for Facilities That Have Different Construction Times 


























ntensification (+) or 
Ali con- a oe weakening (=) of the factor 
Branches | struction e iit if ae n r 3 
projects | 10 yrs or more less than 10 yrs - - 1)*100 percent 
A i 2 3 A 
j —. 49 0.08 5.06 76) 
4 0.29 ~©.24 ~0.69 +166 
3 ~©.32 “0.21 0.35 +67 
§ -0.39 “0.2 “0.15 =-35 
6 “0.42 -~0.13 0.36 +177 
7 ~).51 ~©.28. “0.57 +104 
” +0.06 +0.10 ~©.43 +530 
“ -©.28 ~0.26 —.73 +1861 
i! ~0.45 ©.17 -~0.26 +153 
12 ~0.47 ~0.54 ~~ .48 “11 














Elasticity of Specific Construc- 


An analysis of the elasticity of specific con 4... sine ve tevel of Concentra- 


struction tame versus the level of concentra- 
tion as the latter increases from 0.5 to 1.0 bien _of Capital investment, __* 
indioated that construction time in machine Branch Percent 
building for light industry and the food in- i , 

dustry, power r inebuilding, and instrument- “0.27 
making are more sensitive to growth in concen- 0.19 





(ration of capital investment. 
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The |} ttect of Uhe Method of Doing the Work on Construction Time, The method of 
carrying out operations at facilities==inehouse, contracting, or a combining of 
theme=is defined in registers of construction project titles, A comparison of 
their effeetiveneas indicates that at present the inhouse method of construction 
is i: ferior to contracting. Thus, for machinebuilding as a whole, it takes 3,2- 
fold longer to build @ unit of capacity by the in-house method than by contracting 
|9|, and the absolute construction time by the in-house method exceeds the contract 
construction time, It should be noted that, for the aggregate being studied, the 
construction of a unit of capacity at facilities that are erected completely by 
the in=house method costs 2.4 percent less than for facilities erected complete- 
ly by contracting and is 19.0 percent cheaper than for facilities erected ad con= 
tracting organizations in whieh the in-house method is involved. 


Analyeie hae indicated that facilities with a high share of construction work, 
which is basically characteristic of reconstruction, are being erected by the in- 
house method. The specific conditions for reconstruction (lack of work apace and 
the need for special equipment) restricts the use of ordinary construction equip- 
mont and jeads to # growth in costs and the wide use of manual labor. Since the 
existing pricing for euch operations does not always completely compensate the 
contracting organizations for the increased expenditures for mechanisms and wages, 
the construction organizations are unwilling to undertake the reconstruction of 
enterprises, and they do not try to complete them quickly and on time. Therefore, 
the industrial enterprises themselves have to do this work, without having at their 
disposal an adequate materials base and cadres of their own construction workers 
with the needed skills. This stretches out the construction time per unit of pro- 
duction capacity when the work is done by their own people (that is, by the in- 
house method). A basic advantage of this method--the striving to complete con- 
struction of the facilities more rapidly--can be developed, as was noted in the 
CPSU Central Committee and USSR Council of Ministers decree of 12 July 1979 [2], 
by creating within industrial and production associations specialized construction 
and installing organizations to work on the reequipping and rebuilding of existing 
enterprises. 


it i8 possible to construct for the branches being analyzed regression equations 
that reflect apecific construction time (Y) as a function of the cost of a unit 
of capacity (Ki )y the production capacity of the enterprise being built (Ko). the 


technological atructure of the capitel investment (the share of construction and 
installing work (X,)), and the level of concentration of capital investment (X,). 


The equations with the best characteristics are shown in table 3. 


The analysis of construction time and of the factors that govern it that was con- 
ducted in the machinebuilding branches permit the following conclusions to be 
drawn. 


i. The time now taken to erect production capacity for output of the tools of 
labor is very substantial [7]. Taking into account the time spent creating models 
ot the new machines, designing enterprises and assimilating the capacity after the 
completion of construction, the cycle of creating new tools for labor becomes ex- 
tremely protracted, hampering solution of the problem of putting the achievements 
of scientific and technical progress into use in new construction. 














Table 3} 


Hegression Hquations of Speeifie Construction Time as a function of the Cost 
per Unit of Capacity, the Enterprise's Productive Capacity, the Technological 
Structure of the Capital Investment, and the Level of Ite Concentration 
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i Branches. 

2. Regression equations with the parameters and their standard errors. 
5. Coefficient of variation. 

4. Coefficient of determination. 





2. The low flexibility of the construction-start reserve for machinebui lding 
that links capital investment to one and a half five-year plans ahead is a factor 
that essentially restricts the speed of structural shifts in groducing the tools of 
labor. A main area for reducing the spreadout of machinebuilding resources in 
time, as a prerequisite for inoreasing the flexibility of the production of the 
tvols of labor, is a reduction in the cost of the existing construction-start re- 
serve. A i2-percent reduction in ite cost wili reduce the spreadout of the 
branch's capita) investment to 5 years. 


‘. Uxpansion and reconstruction as types of the reproduction of fixed capital are 
inferior in their absolute and relative duration to new construction; this greatly 
reduces their effectiveness. The basic cause of this is @ technological struc- 
ture of capital investment during expansion and, especially, during reconstruction 
that 6 worse in comparison with new construction, as well as 4 lesser concentra- 
tion of resources. Improvement of the existing technologica! structure--a reduc- 
tion in the share of construction and installing work down to 50 percent, for 
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vxamplewewill etimulate a reduction in specific periods, from 55.1 peroent in 
interindustry production facilities to 6.0 pereent in the electrical equipment 
industry. 


4. The growing amounts of work on reconstruction and reequipping make it desirable 
to create within the frameworks of industrial enterprises (or associations) spe- 
cialiezed construction and ‘netalling organizations for performing these operations; 
thie will enable the periods for conducting them to be shortened and quality to be 
raised, The existing forms of the in-house method of construction are poorly 
effective and consume much tise. 


5. In order to speed up reconstruction and technical reequipping under presently 
existing conditions for operation, it is necessary to create reserve capacity that 
will enable @ portion of the capacity being updated to be stopped without damage to 
the plan tasks. This reserve capacity will raise the flexibility of the equip- 
ment production structure when new types of outp:t are being mastered. 


6. Additional validation of the optimal sizes of enterprises being erected, in 
accordance with the criterion of the time taken to build them, is necessary: the 
period for erecting production capacity should provide for maximum usefulness of 
this capacity at introduction (national-economic significance, progressiveness, 
and #0 on). 


teduction in the cost of production capacity being erected and a rise in the 
level of coneentration of capital investment at a facility that is under con- 
struction will serve as reserves for lowering construction time. An increase in 
the existing level of concentration of up to 1.0 will enable specific time to be 
reduced, from 0.54 percent in power machinebuilding to 33.2 percent in tractor and 
agricultural machinebui lding. 


in coming years it will be possible, in acting through these factors alone, which 
exist in the spheres of planning and financing of capital construction and Uhe 
performance of these operations, to reduce the construction time lag in machine- 
building by about 1.5-fold, enabling the flexibility of the production of the 
tools of labor to be raised. 
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VUNSTRUCT LON 


NEW METHOD OF LARGE PANEL CONSTRUCTION DESCRIBED 


Moscow STROLTEL'STVO I ARKHITEKTURA MOSKVY in Russian No 5, May 81 (signed 
to press © May 61) pp 5-7 


[Article by V. Makeimenko, chief of the Technical Administration in the GlavAPU 
(Main Architectural and Planning Administration): "“KOPE, A New Method of Large 
Panel Housing Construction" | 


[text] To improve the quality of planning, architectural and 
structural resolutions... 


fo develop advanced forms for organizing construction in every 
way possible... 


To improve the level of industrialization for construction pro- 
duction and the degree of factory preparedness of structural 
components and parts... 


From the Main Directions of Economic and Social Growth in the 
USSR for the years from 1981 to 1985 and the period to 1990. 


'ractical application over recent years has shown that modern urban construction 
concepts, which are based on more completely satisfying social, economic and archi- 
tectural demands, may be realized completely and as a unified whole only by strictly 
coordinating the architect's plans with the realistic capabilities of the constr: .- 
tion iadustry. 


(the economace of masse production require not only standardization of the product 
being turned out but also ite constancy--a necessary condition for the steady 

pace of enterprises’ operations. In other words, beyond the dependence on the 
wumber and types of housing unite that are turned out as a final product, the num- 
ber of brands of products that are manufactured by enterprises in the construction 
industry should be practically unchanged for a certain period (with a constant 
numerical proportion of them). 


Solving urban construction and demographic problems by means of adopting new types 
of large panel housing units or modular sections must, therefore, be done on the 
background of a steady pace of work for housing construction combines and at the 
same time must not reduce their capacity nor require additional expenditures for 
reconstructing or reequipping industry. 
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ALLempte at solving this econtradietion between variety in urban construction and 
production Limite have been going on for 4 number of years. The development and 
adoption of the Common Catalog of Industrial Products created the preconditions for 
achieving success in this area, 


We would remind you, however, that the “open system of standardization,” i.e., freely 
forming housing unite trom products out of the catalog, which was accepted as the 
general strategy in developing large panel housing construction, while meeting urban 
construction requirements and ensuring a constancy in the producte list, does not, 

at the present stage, solve the problem of turning out the products that go into it 
at 4 Steady pace on time. A similar deficiency afflicts the modular section method 
of production leading as a final reault to a limit in the output of the varieties 

of modular sections. 





A new system of providing many variations in housing construction design and manu- 
facturing has been worked by the administration of “Mosproyekt-1" in collaboration 
with the Moscow State Association of Large Panel Housing Construction in the Main 
Moscow Construction Administration, based on products from the Common Catalog and 

on a high Level of standardization for design components. It is called the "Catalog 
Spatial Planning Elemente Method (KOPE)" by the name of the primary planning element 
of typification, 


‘he principal aim of the method is to achieve urban construction and spatial planning 
variations and to individualize structures while providing a steady pace and constancy 
of production by means of stabilizing the products list and minimizing the number 

of brands. 


Catalog spatial planning elements and catalog modular elements (KEB) are a method 
towards a solution, the combination of which is a means of forming housing sections 
and housing units with varying stories and floor plans. 


fhe spatial planning elements are a part of a housing section--from the foundation 
to the roof. There is a varying composition of apartments or other functional parts 
of the building in Lt such as, for example, the stair and elevator core area. The 
industrial products from the Common Catalog are the structural basis. 


tach element=<a possessor of the basic functional and composit'onal features of the 
future housing unit--is a self-contained unit and has the capability of being a 
modular section with other elements when forming sections and a housing unit. 


basic composite typical housing sections are developed for forming a production plan 
for an estimated period of time. All of the types of KOPE occur in them in propor- 
tions that correspond to the annual volume of products from housing construction 
combines and the average annual pattern of construction while taxing into considera- 
tiuon the demographic requirements and the demands for an amount of longitudinal, 
latitudinal, corner, turning, spot, varying story and other combined compositions of 
buildings. The number of basic sections must be kept to a minimun. 
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Jerivative sections are formed on the principle of base sections utilizing them in 
the required combinations that comprise their KOPE., When thie is done the tota! 
number of cataloy spatial planning elements that are in production at the same time 
must be constant and correspond to the production planning matrix. 


iypical catalog housing sections, formed trom modular elements, are the secondary 
eloments of typilleation, 


forming primary and secondary elements of typification wust be done on the basta of 
the timely development of plans for locating construction work and projects. 


The catalog sections are divided into longitudinal and latitudinal (depending on the 
Orientation) which, in turn, are divided into common and turning. 
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3. A scheme for forming catalog housing sections 
(KT7hS) from catalog spatial planning elements (KOPE) 
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4. Examples of modular housing units 
based on KOPE 





Modular elements are specified for forming housing units from catalog sections inclu- 
ding common and butt end (left, right) varieties; for warping joints and forming 
shifts in plan view; warped joints with drops in elevation in section view; with 


changes in elevation and shifts; for modular sections with an angle of 30° and 45° 
and others. 


With the aim of regulating the products list that results from forming shifts and 
drops in elevation, latter ones are specified to exactly conform to the modulus of 
the shift and the modulus of the drop in elevation. 


the modular element products List must correspond to all of the possibilities for 
grouping sections that are specified by the system. Only the interior walls ar* a 
part of the modular elements for the entire height which includes basement (mechanical 
cellar) panels, garrets, frieze panels, and also foundations and takes into consiiera- 
tion the features of each element (the shift, change in elevation, turn). 


the set of howsing units that are formed on the basis of the new method must satisfy 
overall urban construction requirements including the total demographic balance or 
the demand for housing units with uniform or mixed combinations of apartments with 
thelr features for an estimated period of time; the structure of the building; the 
ratio of housing units with certain stories, length (sectional size), orientation and 


contiguratton; the demand for compositional vartations and the ratio of housing units 
that have non-housing first floors. 


ihe gost representative types of housing sections selected which make it possible to 


obtain an optimum ratio in the variations of large panel buildings with given spatial 
planning characteristics are laid as the foundation for developing a series. 
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‘lunning production isa done with the aid of a specta! matrix in which the output otf 
spatial planaing elements is set as a constant. The plan is divided into years, 
quarters, months, weeks, and days. Plant production is synchronously Linked to the 
planning of design work, “the tying in” and construction which ensures that all of 
the plant's products are completely utilized. 


Supporting and regulating the normal operating conditions of the design and production 
complex is ensured by organizational, technical and technological measures that are 
based on strictly observing certain conditions and limits. 


Production enterprises do not use typical housing sections as the designed planning 
unit but a spatial planning element with the full complement of products that are 
required to form it. This makes it possible, on the one hand, to organize the syn- 
chronous manufacturing and delivery of products to the construction site according 
to a common schedule, aids in regulatiug estimates and bookkeeping for equivalent 
indices and, on the other hand, guarantees variety in housing units. 





tetablishing the basic parameters of spatial-planning elements and determining their 
products list is a more crucial stage in completing typical design and estimate 
documentation, 


All of the combined compositions for modular housing units are revealed during the tech- 
nical design stage and the given program is checked as to its conformity with the plan 
for locating construction and the detailed planning programs. 


The designing system based on KOPE assumes: a systematic numerical estimate and 
analysis of the use of this or that housing section; the appearance of demand for 
new types and combinations; an estimate and allocation of the exist‘ng section 
designs between the studios for inclusion in the title list of design work with 
compulsory adherence to the ratios being used for the fixed period of time; an 
analysis of the demand by studios for new sections; drawing up programs for working 
out new types of designs for spatial planning elements. 


Composite speciticatlons for products are made up only for individual sections and 
not for the housing unit as a whole. 


it is assumed that when forming housing units only the variable part of the design 
and estimate documentation is “tied in.” The entire remaining portion of documen- 
tation, which is grouped in the invariable part of the typical design, must be handed 
over to the client and to the construction organ.zation centrally, bypassing the 
design studio that does the tying in. 


Making up housing units at the tle-in stage is done only from basic and derivative 
sections. 


in order to make the calculation of the variable conjuncture easier it is recommended 
that working out tie-in designs be done with provisions for space. 


ithe design and production complex for building on the basis of KOPE must be an inter- 
related system in which all organizations that participate in the formation of large 
panel housing units originate with the basic principles ani conditions that meet the 
requirements of industrial housing construction. 
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jot ohthed @yetem ter conbfellifg deeigulan, Predvéetion afte comet fuction @uat 
jeote that the output ef produete te sustained and feguirted with the aim of pre= 
oetving the  casteney and steady pace of production and construction, 


/ ie espected that ail of the preeesses within the design and production complex 
will be fegulated ta @ computer center with te assistance of coordinating services, 


\) weane of accurately dbeplementing all of the processes and observing the rules of 
plahoing, designing, Production and construction it is possible to automate all of 
the precesees in etages with the aid of an EVM lelectronic computer), 


iver the conditions ef actually beplementing the method the following restrictions and 
epecific features were adopted for DSK=2 of the Main Moscow Construction Administration: 


Le spa. og of the traneverse load-bearing walle is identical=--3.6 meters; 


wahiog @odular ecetions by “blank” butt ends which @akes it possible te avoid using 
special cetner eeetions and a8 a result reduce the number of site-types and brands 
i prodecte that are required to complete the overall program; 


) stalt aed elevater core area in a 7.2 & 7.2 @ module that is identical in  omponentes 
lor all Che possible cases of housing unite with 22 to 25 floors with minor modifica- 
Lions for the gradations of stories; 


4 syetem of exterior enclosures with raised work and balcony structures in the form 
of hong of the exterior enclosures) spatial elements that are factory prepared. 


fifteen types of 22-story KOPE (6 of them are wirror like) were worked out by the 
"Moeproyekt<1" Administration, °. total number of brands is about 700; of those, 

10 are intended as housing first floors with increased tension in the load-bearing 
walle; 20 are tor the foundation eyele; 99 are for the stair and elevator core area; 
9) are foe son-housing firet floor componente; 50 are for forming balconies, verandas 
md projections; and, 14 brands are for three layer enclosure panels. 


~ comt of o@ @quare @eter of common area in the 18 to 22 story housing units that 
wer, deelgoed by the “Mosproyekt<1" Administration from spatial elements comprises 

185 aed 180 rubles, respectively, and does not significantly differ from the cost of 
ib-story housing unite made of products from the P44/16 (180 rubles) and P3/16 (173 


rubis« a) : at alogs. 


‘ty tieet designe tor housing structures that were formed from spatial planning elr ments 
svowed the possibility of increasing the compactness of the etructure by flexibly 


alapting planning approaches to local conditions and by improving its economic e “fec- 
ti-oness accordingly. 


te Urban Construction Sovlet reviewed the design approaches for the gulti-storicd 

large pane! housing unite that were worked cut on the basis of the KOPE method and 
achoowledged it as a lone tere approach to the development of industrial housing con- 
struction which makes it possible, based on the Common Catalog, to achieve more variety 
in construction Chan by using the modular section method (while ensuring the constancy 
au steady pace of production and limiting the number of brands and products). 


Le 








‘t the same tite the brbanh Lonetfuction Seviet feted 4 Humber of deficiencies in the 
tectil. al eigiveering afd architectural planning @anmer of actually tmplementing 

the @ethed afd recommended that the "Mosproyekt=-1" Administration, in coniunetion with 
& iatge patel Nheousifig construction asseciation, ine'ud’ the necessary chenages and 
additions in the designe, 


ihe preoduetion afd construction of ‘he firet housing unite on the basis of spatial 
planning elements, which te the start of an extensive experiment, sh ould begin at 
Veheme ih LOR, 


Housing ubite with an area of about 16,000 equare metere will be built in microrayons 
Neo 166 and 16) of Vorontsov and with an area of about 190,000 aquare metere in Bibirev. 
ihe formation of monolithic reinforced conerete bureaus is contemplated in Yasenev 
wear such housing white for organizing the (non-housing) firet floore, 


LUPY RIGHT i¢@daniye Mosgorispolkom, 1981 
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(UNS TRUCT LON 





MATIONAL USE OF LOCAL RESOURCES DESCRIBED 


Noseow STROLTEL'STVO | ARKHITEKTURA MOSKVY in Russian No 5, May 81 (signed 
to press 6 May #1) pp 19-20 


[Article by A. Cemteov, scientific worker at MIU [expansion unknown) iment 

', Ordthonikidge and V. Pen'kov, assistant professor at MIU imeni §. Ordshonikidze 
al candidate of economic science: “Cost Accounting for Territorial Resources; 
Probleme of inereasing the Technical Levei of Production" | 


leat) leereasing the volumes of industrial products that are sanulactured is a 
necessary precondition for satisfying the constantly growing material demands of 
society. With extensive management methods this problem is solved by means of 
building new enterprises and recruiting additional labor forces. The extensive 
methods of development have not lost their significance even today for certain rayons 
/f our country. However, in the large industrial centers (regions) that have already 
been formed, one of which is Moscow, the basis of growth in the volume of products 
that are turned out can only be an intensification of production--in view of the 
limited nature of a number of resourcea, especially labor and territorial resources. 


in the Principle Directions of Economic and Sociai Development in the USSR for 1981 
to 1985 and for the Period to 1990 it specifies that measures be implemented for 
transferring the economic structure of such regions to a primarily intensive method 
»t development. 


‘en increase in the technical level of enterprises will serve as the material basis 
ior solving the probleme of intensifying Moscow's national economic structure, i.e., 
forming such organizational and technical manufacturing conditions that provide in 
increase in the output of products in the real sense with constant total expenditures 
ior human and mechanical labor. When thie is done the consumption of all types of 
resources used in a product unit is reduced while increasing the technical level 

ot productton., 


in our oplaion territorial resources, which we understand to be the lots of industrial 
buildings and the parcels of land that have been set aside for industrial construction, 
should also be included (along with the material and labor resources that are already 
considered) with the number of Moscow's valuable resources whose economy is accom- 
plished by means of an increase in the technical level of production. 
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it should be noted that one portion of the territerial resources, namely the production 
area, has long age been included in cost accounting since an enterprise makes an annual 
payment in the amount of 6 percent of the cost of the building for it. Consequently, 
an economic mechaniem exists that promotes ite efficient uee. And yet a plant's 
territory, and aleo lote that have been set aside for industrial construction, are 
atiil net an object of evaluation in the monetary sense and are not included in the 
system of cost accounting relationships, 


At the same time the expediency of an economic evaluation of the most important natural 
resources, for example, agricultural land, forests, mineral resource deposits, etc. is 
not in doubt, Such an evaluation is being done more all the time. Apparently the 
principles, on which cost accounting for natural resources is based, may also be applied 
for developing a eyetem of reimbursement for the use of Moscow's land resources (with 
the alm of economically regulating the location of enterprises and improving the 
validity of the elge of the urban area that ia used by them). 


A certain amount of work has already been done along these Lines by the NII [Scientific 
Research Institute) of the Economics of Construction in USSR Gosatroy, by whom recom- 
mendations were worked out for an economic evaluation of the territory that has been 
set aside for construction.* But, unfortunately, the above method is still too compli- 
cated and allows for ambiguity in determining the cost of terrirorial resources and is 
intended primarily for a relative, i.e., comparative evaluation of the lots that are 
intended for construction. 


the availability of an absolute and unchangeable value for the cost of a territorial 
resource unit is a necessary condition for the majority of practical calculations. 

in particular, it is precisely the absence of such a uniform scientifically valid 

and approved “price list" for various urban lots that is hampering the adoption of the 
principle of utilizing this type of resource by cost accounting. We believe that 
without such a “price list” it is also impossible to make a sufficiently accurate 
technical and economic basis for the designs for building, expanding, and reconstructing 
enterprises. 


iumoring the value of evaluating land can lead to erroneous conclusions and decisions. 
ihe possible losses due to the inefficient use of urban territory will increase over 
the course of time since the constant development of the Moscow infrastructure inev- 
itably involves an increase in the cost of territorial resource units. Even now, 
based on the calculations of a number of a thors, one hectare of these resources costs 
the state an extremely imposing sum. For example, S. Lyashchenko values one hectare 
of urban land at approximately 700,000 rubles (see STROITEL'STVO I ARKHITEKTURA MOSKVY, 
19/8, No 4, p 4). 5S. Kabakova, using a number of engineering and economic criteria, 
singled out five zones in Moscow and differentiated the “value” of one hectare from 

i to 1.1 million rubles in the center of the city (the first zene) to 150,000-200,000 
rubles in the fifth zone--from the Moscow circuit railroad to MKAD [Moscow circumfer- 
ential highway) (see EKONOMIKA I ORGANIZATSTYA PROMYSHLENNOGO PROTZVODSTVA, 1973, No 1, 
p 141). With such expensive hectares measures that both concern the opportune relocation 


a 


Methodtcal Recommendations for an Economic Evaluation of Territory That has been Set 
\side tor Construction, Moscow, Institute of Economics, 1976 


41 











of certala laduatelal enterprises that have a low “return” (Crom territorial resources 
beyond the boundaries of Mescow (which 8, Lyashehenko suggests) and also create con- 
ditions that promote a significant improvement in the technical level of production 
for all operating enterprises and the efficient use and construction of plant terri- 
tories are extremely urgent. 


the problems that have been presented may only be solved in the event that the monetary 
evaluation of urban territory te taken into consideration, first, when calculating 
the efficiency of capital Lavestments (see Appendix 1). 


Secondly, when establishing the annual payment for a parcel of land that has been set 
aside as 4 plant's territory. 


\e @ result of these @easures the territorial resource will become an integral part 
of the procedure for working out designs, reequipping, reconstructing and expanding 
industrial struetures, It may be considered in all calculations that are related 

to the soundness of the technical level of production and the expediency of locating 
an enterprise in a given urban rayon. And a required payment for such 4 resource 
forces enterprises to correlate ite size with the end results of production and 
helps to draw an opportune conclusion about the expediency of reconstruction that is 
simed at adopting new techniques, increasing the number of floors in industrial 
buildings and building on the vacant lots that still exist at several enterprises. 


including a cost evaluation for urban territorial resources in the criteria for selec- 
ting the variations of capital investments makes it possible to more validly determine 
the soctally required minimum boundaries for the technical level, specialization and 
concentration of production. While creating a “price list" that serves as the basis 
for a monetary evaluation of parcels of land, urban planning agencies may take into 
consideration the degree to which there is a deficiency of land that is suitable for 
construction and the cost of the infrastructure in this or that rayon of Moscow. 

with a relatively high “value” for the land being used, enterprises will have to 
increase the technological capacity of the production processes by means of additional 
capital investments in new techniques since only a high technical level ensures the 
standard efficiency and profitability of production required under the conditions of 
an expensive infrastructure. 


we believe that the liability for forming above standard reserve territorial resources 
will increase to a greater degree if urban enterprises and associations sake an addi- 
tional increased payment for them. When this is done, it is important that it be 
collected not by means of reducing the spare profit balance that is paid to the state 
budget but that it be reflected in the size of the economic incentive funds. 


Payment for production funds, which was adopted at one time, stimulated their efficient 
use and Laduced enterprises to rid themselves of unnecessary stores of material value. 
A similar effect, which is reflected in economizing urban territory, can be expected 
from the tatroduction of payment for territorial resources. This measure can render 
considerable aid in preserving the existing boundaries of the city. 


iaterprises have two basic means of increasing the intensity of using production areas. 
They my conditionally be called organizational and technical. Measures that promote 


42 














more efficient spatial accomodations tor existing means of production, an Laprove= 
ment in the layout of «a plant's territery and the use of underground space are 
related to the firet. Improving the material base, i.e,, increasing the technical 
level of enterprises which makes it possible to significantly increase the output 

of preducte within the existing boundaries of territory that have been set aside for 
industrial enterprises ia related to the second, 


A aumber of inspections of enterprises testify to the presence of great possibilities 
for absolutely and relatively (reeing territorial resources (see Appendix 2) by means 
of the teehnical factor, Por example, in the opinion of §. Yusepehuk, at machine 
building enterprises the “necessity of using considerable production epace for 
assembling products te explained by the lengthy production cycle for assembly as a 
result of the low level of mechanization and automation of production. This is 
caused by the difference between the high relative proportion of space and the low 
basic funds for assembly production which makes it possible to draw a conclusion about 
the availability of potentials for using production areas.” (see VESTNIK 
MASHINOSTROYENIYA, 1976, No 4, p 6). 


The low technological level of production in the auxiliary shops at many enterprises 
aise reduces the indices for the use of territorial resources (see table). 


Conducting regular inspections sakes it possible to evaluate and analyze on the whole 
the degree to which the organizational and technical factors for economizing territorial 
resources are used by Moscow's enterprises. The socially required (or standard) level 
for the value of the indices (see Appendix }) must serve as the basis of comparison 
during analysis. 


The cost accounting nature of territorial resources in no way means that having any 
kind of reserve terrivory is prohibited. For such phenomenon are observed in the 
economic structure as, for example, the aggregate concentration of production where 
the overall dimensions of the implements that are used for the work are increased 

as 4 result of which a problem in accommodating them can arise. increased demand for 
a cettain product can also bring about the necessity of expanding an enterprise. 


it is important to compel enterprises to evaluate the size and efficiency of maintaining 
such reserves (see Appendix 4). The inclusion of parcels of land in the cost accounting 
relationships is a necessary prerequisite for creating a unified planning and economic 
meochaniom, with the aid of which both the technical level of production and the use 

of territor al resources can be controlled, 


APPENDIX 


|. ESTIMATING THY COST OF TERRITORIAL RESOURCES WHEN USING THEM AS A BASIS FOR THE 
UNGANTZATIONAL AND THECHNOLOCICAL LEVEL OF OPERATING AND "LANNED ENTERPRISES 


wilocting the vartation of an enterprise's organizational and technical level is 
jione with the aid of the criterta: 


>. in (Rog. > Reor. ° Keup? 1 min. 
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where Sy te the cost of the annual output of products for the ith variation of util- 
ising territorial resources and the technical level of production, rubles; 


heap (8 Che capital expenditures for acquiring new equipment to increase the technical 
level of production, rubles; 


hed, t@ the capital tnvestmente for creating industrial production space (the cost of 
conetruction work), rubles; 


Keer, te the cost value of the parcels of land that have been set aside in the given 
rayon of the city as a4 plant's territory, rubles; 


by ie the standard coefficient for the effectiveness of capital investments. 


/.  DETUIMINING TH ANNUAL EFFECT FROM ECONOMIZING TERRITORIAL RESOURCES BY MEANS OF 
INCREASING TH) ORGANIZATIONAL AND TRCHNICAL LEVEL OF PRODUCTION 


‘we annual effect (ipg) of increasing the “return” Crom tndustrial production space 
is equal to ipr,* TSpr, (KS's ~ Ke.9) “Py the annual effect (lgay,) of increasing the 
“yveturn” (rom an area of a plant's territory te equal to Egay,* TSgay, (KB, = Ksy.y) “P, 


where Sor, is the cost of one square meter of industrial production space, rubles; 
TSyay, 18 the cost value of one square meter of area of the plant's territory, rubles; 


? ie the annual volume of products that are turned out at the enterprise in real 
measurements or in cost measurements (in rubles of pure production); 


KS i> Ks.) are the socially required or staudard level for the value of the indices 
that characterize the demand for territorial resources for producing product units 
in the real sense or for 1 ruble of pure production. 


if megeative quantities are derived in the formulas then this testifies to the poor 
‘ganization of utiliging territorial resources and to the low, morally outmoded 
technical level of production at the given enterprise. 





i, SELECTING THE BASIS OF COMPARISON POR ANALYZING THE [INDICES POR THF USE UF 
/} Ue RITORIAL RESOURCES 


by the forma Kid) where Ky is the value of the coefficent for the ith 


lhe ewctally required i of the values of the coefficients K).) * Ky.» is calculated 


euterprive, dj is the ith enterprise's proportion of products that are turned out by a 
» group of related enterprises--in percent. 


lhe standard level for the values of the coefficients that are determined on the basis 
ot an analysis of advanced designs that are created for enterprises of a given type 
may be used instead of the socially required level. 
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4. BVALUALLNG Fh EXPRDLENCY OF ENTERPRISES MAINTAINING EXISTING RESERVE TERRITORIAL 
RESOURCES, 


The annual losses of profite and the (U,.4) related to maintaining temporarily unused 
territorial resources result from payments for production funds, payments for parcels 
of land that are set aside as a plant's territory and losses due to increased amor- 
tigation deductions! 


U = tN) WH 4 By + we 
od be oo ee a : : © s 
. 100 466 
where) is the standard payment for production funds, percent; 


flo is the standard payment for using parcels of land that are a plant's territory, percent; 


W) ie the cost of the reserve industrial production space (determined by multiplying 
the cost of one square meter of space by the total size of the reserve space in square 
meters), rul les; 


We is the cost value of the reserve espace of a plant's territory (determined by multi- 
plying the value of one square meter of the plant's territory by the area of the 
reserve tecritery in equare meters), rubles; 


Ny is the standard for amortizing the industrial building in which there is reserve 
space, percent, 


the total losses of profit (0p) from the time that the reserve territorial resources 
are formed up to the moment chat they are used is determined by the formula: Op*Ugod ‘T, 


where T is the time before the onset of demand by the enterprise for additional terri- 
torial resources in years. 


ihe reserve territorial resources that are maintained by an enterprise are economically 
justified only in the case where the following conditions are implemented: 


ter . Vp AVe ‘ Vp ° CR, 


where KV>_ ia the capital investments for creating additional territorial resources 
(with a lack of reserves) over t years at the moment that the reconstruction or 
expansion of an enterprise is done, rubles; 


tg is the time for forming additional space accompanied by a halt in the production 
process, days; 


Dp is ti. dally losses of profit due to the halt in the production processes in con- 
nection with the fomration of additional area, rubles; 


fteoe Le the losses due to freezing capital investments in reserve territorial 
resources, rubles. 
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1ABLI 





LNDICES 


PRINCLPAL 
TERRLTORLAL 


CHARACTERIZING THE USE OF URBAN 
RESOURCES BY ENTERPRISES 





Formula for Designations 
Name of index Calculations in t.@ Formulas 





Coefficient of utilisa- at Ger soon Seay, ~ethe area of the 
tion of a plant's terri- » av. plant's territory, square 
tory Kyo" Mise me tere 
zav Sownthe industrial produc- 
tion area of the building 
aquare meters 
Loetfticlent of tec ——— a A=~the cost of the active 
saturation (level of be- AY portion of production 
ing equipped) tor a unit Ky.9* — funds, rubles aie ai 
of territortal resources . W.~=the cost of the us 
‘3° A. trial production space tin 
Sav buildings, rubles 
—_— rE = Woay =the cost value of a 
o°8 Seay. piant's territory, rubles 





} Coefticient of —___ 


tion of industrial pro- 
duction space over time 


+ 
Ky. Se 


5) S2Sa--the area where 
equipment operates cor- 
respondingly during the 
first, second and third 





shifts, square meters 








“4 Coet ficient ey 
ing the structure of in- 
dustrial production space 
by type of equipment in- 
stalled in it 





, Coetficient charactertz- 
ing the demand for terri- 
torial resources for pro- 
ducing a product unit (in 
the real sense) or for 1 
ruble of pure production 


ee 0 


Coefficient reflecting 
the effect of the techni- 
cal level of production 
on the “return” from 
territorial resources 











COPYRIGHT: 


9495 


CSO: 1821/08) 








5 
K,.1" “gh 










Spr--the area in which ad- 
vanced highly productive 
types of equipment have 
een installed that pro- 
vide a high technical 
level of production, 
quare meters 





P--the annual volume of 
roduction in the real 


ense or in a cost expres- 
ion, units or rubles of 
ure production 





6-1" 
: _— | = 
‘6-2" Wa, 


Izdaniye Mosgorispolkoma, 1981 


END 
46 


R--the final results of 
production: the volume of 
pure commodity production 
pr profit (for a year) 
ub’ es 







END OF 
FICHE 
DATE FILMED 


, - 


Qs 














